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1 
This invention relates to circular looms, which 
produce ïabric in tubular form by means of a 
shuttle moved along a circular path within a 
shed ruade of sheets of warp threads. In such 
looms, the driving means for the shuttle neces- 
sarily lie outside the shed and, accordingly, act 
on the shuttle through one sheet of threads of the 
shed. Heretoïore, the shuttle and driving means 
have been connected by mechanical means or else 
the shuttle has been made of magnetic material 
and held in place relative to the driving means, 
so as to be propelled thereby, by magnetic attrac- 
tion. In prior circular looms, in which the 
shuttle and ifs driving means are cormected me- 
chanically, the warp threads in the sheet of the 
shed, through which the cooperating parts of 
the connection act, are subjected to abrasion, 
which is liable to do damage to the threads, par- 
ticularly if they are of fine size. Also, in prior 
looms, in which the shuttles are driven either 
mechanically or magnetically, the shuttles are of 
complicated construction, so that they are ex- 
pensive fo produce and diflicult fo insert into and 
remove from the shed. 
The present invention is directed to the pro- 
vision of a novel circular loom, which includes, 
among other features, a new shuttle assembly 
and driving means therefor, the assembly com- 
prising a shuttle and a frame, in which the 
shuttle is mounted and which includes a leading 
portion or nose preceding the shuttle and facili- 
tating its movement through the shed and a 
trailing portion for guiding the weft thread is- 
suing from the shuttle. The shuttle is formed 
at least in part of magnetic material, is hollow 
and has an external shape, which is that of a 
surface of revolution and is preferably generally 
cylindrical, and is supported with its axis ex- 
tending toward the fell of the fabric in the same 
general direction as the warp threads in the shed. 
The weft thread package is carried within the 
interior of the shuttle and the thread is led 
through an axial opening in the top of the shuttle 
and through a guide eye in the trailing portion of 
the guide frame. The driving means for the 
shuttle assembly are mounted to rotate about 
the axis of the loom and include a plurality of 
rotatary stops and .an electromagnet, which at- 
tracts the shuttle and holds it against the stops. 
The drive means lies on one side of one sheet of 
warp threads in the shed and, preferably, the 
side nearer the loom axis in a vertical loom, and 
the shuttle and guide frame lie on the other side 
of the sheet. One or more of the stops are posi- 
tively driven and, as a result, the shutt.le is 
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caused to rotate on its axis and thus rolls over 
the warp threads in the sheet of threads re- 
ferred to. 
In addition fo the new features mentioned, the 
5 new loom includes novel means operating, in the 
event that the shuttle assembly encounters an 
obstruction in the shed, to free the assembly from 
its driving means, shut down the loom motor or 
other drive means, and apply a brake fo stop fo- 
l0 ration of the shuttle assembly drive means 
quickly. 
This aplication is a continuation-in-part of my 
copending applications, Serial No. 610,436, filed 
August 13, 1945, now abandoned, and Serial No. 
15 34,086, filed June 19, 1948, now abandoned.- A re- 
lated application is Serial No. 67,342, filed De- 
cember 27, 1948, now abandoned. 
For a better understanding of the invention, 
reference may be had fo the accompanying draw- 
20 ings, in which 
Fig. 1 is a view, partly in side elevation and 
partly in vertical section, of a shuttle assembly 
used in the loom of the invention; 
Fig. 2 is a diagrammatic perspective view 
25 showing the mode of operation of the shuttle as- 
sembly of Fig. 1; 
Fig. 3 is a view in side elevation showing the 
shuttle assembly carrier of the loom; 
Fig. 4 is a sectional view on the line 4--t of 
30 Fig. 3; 
Fiis. 5 and 6 are plan views oï the carrier and 
shuttle assembly showing, respectively, the nor- 
mal position of the assembly and the deflection 
oï the frame of the assembly, when if encounters 
35 an obstruction in the shed, and the dislodgment 
of the assembly from the carrier. 
Fig. 7 is a fragmentary vertical sectional view 
through a modified form of shuttle assembly; 
and 
40 Fig. 8 is a view of the modified form of shuttle 
assembly in side elevation. 
The new circular loom comprises a central ver- 
tical shaft 10, whiCh lies within a cylinder of 
warp threads I! supplied from a pair of beams 
45 and passed upwardly through a reed 2. Below 
the fell of the finished fabric ! 3, the warp threads 
are separated by suitable heddle mechanism into 
inner and outer sheets 3a, 13b, defining a shed 
4 within which operates a shuttle assembly §. 
50 The shuttle employed in the new loom is hol- 
low and has an external shape, which is that of 
a surface of revolution. The shuttle bas a cen- 
tral zone of magnetic material and is preferably 
made of such material throughout. The shuttle 
55 comprises a hollow body 8, illustrated as being 
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of cylindrical form, and closed ai one end by an 
integral closure plate |9, which is provided wiih 
a central iivoi 2l) on ifs outer face and with a 
spindle 21, which extends coaxially within the 
body. Preïerably, the central zone 
body is of heavier wall thickness than the ends 
and the thickened zone is deïmed ai iii ends by 
circumïerential shoulders 22. The upper end of 
the body is closed by a removable cap 23 of gen- 
erally conical ïorm threaded into the end of the l0 
body. At ifs upper end, the cap is ïormed with a 
hollow boss 24, near the lower end of which there 
is a circumferential shoulder 25. When the 
shuttle is in use, it contains a bobbin 26, which is 
mounted on the spindle fo test on a circumfer, 
ential enlargement 2 « af the lower end thereof 
and slightly above the inner face of closure 
A supply of weft thread 27 is wound on the bob- 
bin. A ïrusto-cordcal sleeve 28 lined with fer oï 
like material may be placed fo test upon the 
thread w0und upon the bobbin fo act as a brake. 
The weft thread frora the b0bbin passes upward- 
ly through the opening in the hollow boss 24. 
The frame, which forms Part of the shuttle as- 
sembly in the construction il!ustrated in Fig. 
comprises a base , which may be a straight 
length of wire having a loop af one end, within 
which is mounted an annular bearing disc 
The shuttle tests on the disc with its pivot 
enterin the openin throah the disc. The bas 
2 extends ïorwardly ïrom the shuttle a sub- 
stantial distance and a pair of elements 3 L which 
may be wires,, extend upwardly and rearwardly 
ïrom the ïorward end of the base and over the 
top oï the shuttle. For convenience, the ele- 35 
ments 3! may be a c0ntipuous length oï wire, 
which is formed with a loop, the bight of which 
lies above the shuttle and carries an annular 
bearing disc 2. The disc tests upon the 
shoulder 28 at the top oï the cap of the shuttle 40 
and the hollow boss 24 extends through the 
opening in the disc. A Plate 8 is mounted ïor 
swinging movement on a crossbar a extending 
between the elements ! and a trolley 36 extends 
upwardly and rearwardly Ïrom the plate and is 45 
provided with a weït thread guide 6 at its free 
end. A spring 37 is connected at one end to the 
plate and at the other end to a wire 
cormected to the base 29. The spring tends to 
hold plate  with the trolley 3 in erect position, 50 
as shown in Fig. 1, and counterclockwise Swing- 
ing movement o the trolley is permitted but is 
resisted by the spring. "When the shuttle is fo be 
inserted in or removed ïrom the ïrame, the base 
2 and members $| are sprung apart sufficiently 55 
to ïree disc 6 o n the base from pivot pin 26 on 
the shuttle, aïter which the Shuttle may be 
moved endwise to withdraw boss 24 rom disc 
The shuttle assembly is moved by a carrier in 
a circular path through a shed of warp threads, 60 
which is opened ahead of the assembly and closed 
behind it by the heddle mechanism. The carrier 
comprises a sleeve  ïast on the shaït and pro- 
vided with upper and lower radial arms 48, be- 
tween which is meunted an electromagnet 
having a u-shaped cote . The legs of the cote 
extend radially outward beyond the ends of arms 
4 and lie one above the other, their outer faces 
being concave. A pair of brackets 43, 44 are 
mounted on the upper and lower surfaces of arms 70 
4, the brackets being longitudinally slotted and 
held in place by screws .45 passing through the 
slots, so that the brackets .may be moved to dif- 
ïerent positions oï adjustment lengthwise oï 
arms ,48. Each bracket bas extensions project- 
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ing beyond opposite sides of its arm 4] and a pair 
of spindles 4, 47 are mounted in corresponding 
extensions on opposite sides of arms 4. Each 
spindle carries rollers 48 af its upper and lower 
ends and spindle 46 projects through its lower 
follet 48 and carries another follet 4, which is 
connected by a belt 5 to a pulley | loose on 
shaït |@ and held stationary by appropriate 
means. Accordingly, as the shaït rotates and 
swings the carrier with it, follet 49 is rotated bY 
the belt and rotates ifs spindle '6 and the rollers 
4 mounted fast thereon. 
In the operation oï the loom, the shuttle as- 
sembly is placed in position with the shuttle 
bearing against rollers 48 on spindles 6, 4ï of 
the carrier, the brackets ,4, 44 being so adjusted 
that the surface oÏ the shuttle lies close fo but 
spaced from the outer ends of the cote of the 
electromagnet. The energization of the electro- 
marner causes it to attract and hold the shuttle 
in position, so that it is advanced with the carrier, 
and the increased wall thickness of the central 
zone I S« of the shutt!e increases the attractive 
egect. The distance lengthwise of the shuttle 
between shouldeïs 22 thereon is slightly legs than 
the distance between the opposed faces of the 
rollers on spindles 46, 47, and, when the shuttle 
assembïy is placed in position, the thickened zone 
8 of the shuttle lies between the upper and 
lower pairs of rollers. The assembly is then pre- 
vented ïrom dropping d0wnwardly by engage- 
ment of the lower shoulder '22 with the tops of 
the rollers of the lower Pair and the shuttle as- 
sembly is advanced without being supported on 
the reed. 
 A shaft 2 mounted in brackets 43, 44 is en- 
circled by a spring 65 connected to bracket 43 
and the shaft and acting fo swing the shaft 
countercl0ckwise, when it is viewed ïrom the top. 
Between its ends, the shaft carries a lever 84, on 
which a small follet 66 is mounted at one end. 
The other end oï the lever is connected by a rod 
66 to an arm 7 on a shaït 66 mounted on an arm 
- fast on shaft fS. The shaït carries a pawl 6, 
which may be swung by rocking of shaft .8 into 
contact with teeth on the inner face oï a fiat ring 
6 f, which lies between upper and lower friction 
rings @2 he!d stationary and pressed against ring 
6! by suitable means. Shaft 88 also carries a 
contact blade 63, which, upon swinging ofthe 
shaft, is moved between spring contact members 
6 on a block oï insulati0n 4« suitably supported 
so as to move with shaït f@. The contact mem- 
bers are in a circuit which, when established by 
insertion oï blade 63 between them, operates con- 
ventional loom st0pping means. Normally, when 
the shuttle assembly is in place on the carrier 
with the shuttle engaging ç011ers .48, the surface 
of the shuttle bears against roler 55 and forces 
it backwardly, so that shaft 68 is held in a posi- 
tion with its pawl .8 free oï the teeth oï ring 8! 
and contact blade  out oï contact ,with the 
spring terminal member 4. Iï the shuttle as- 
sembly is displaced ïrom the carrier, the shaft 
62 is swung by its spring and swings shaft 8, so 
that the pawl 6 engages the teeth oï ring '6 
and the circuit through the loom stopping means 
is closed by insertion oï blade 63 between termi- 
nal mernbers 4. The engagement oï the pawl 
with ring 6! causes the carrier and loom shaït 
to be braked, so that the moving parts of the 
loom will prompfly corne to a stop. 
When the shutt!e assembly is in operating 
position in the shed, the longitudinal axes oï the 
shuttle extends toward fhe fell of the goods in 



the saine general direction as the warp threads 
in the shed. The base of frame 17 extends for- 
wardly from the shute and the forward end 
of the base and the ends of elements 31 con- 
nected thereto form a nose, which leads the 
shuttle in its movement. The trolley 35 extends 
rearwardly from the shuttle and the weft thread 
passing through the guide eye 36 lies close to 
the fell of the goods in position tobe beaten up. 
The shuttle is free to rotate on is longitudinal 
axis in the frame and the shuttle assembly and 
the carrier lie on opposite sides of the warp 
threads in the inner sheet 13a of the shed. 
During the rotation of the carrier with shaft 10, 
the rollers 48 on spindle 46 are caused to rotate 
and this movemenç is imparted to the shuttlël 
so that it bas a planetary motion, in which it 
travels along a circular path concentric with 
the loom shaft t0, and, at the saine rime, rolls 
over the threads in the inner sheet of the shed. 
By making the shuttle in the form of a hollov¢ 
body, the external shape of which is that of a 
surface of revolution, the shuttle is of simple 
construction and if may be readily caused fo roll 
over the warp çhreads so that abrasion of those 
threads is avoided. 
In the normal operation of the loom, the frame, 
which is free fo pivot on the shuttle, is so held 
that if leads the shuttle, because of the drag of 
the inserted weft thread on trolley 35. If a 
warp thread, such as that designated « (Fig. 
5)/becomes broken, for example at the top of 
the shed, and drops down fo become entangled 
across the other warp threads as though it were 
a weft laid by the preceding shuttle at the bot- 
tom of the shed, if produces an obstruction in 
the shed, which is flrst encountered by the nose 
7« of the frame of the shuttle assembly. When 
such a shed obstruction occurs, itis desirable to 
have the loom stopped ai once and, when the 
nose of the assembly meets the obstruction, it 
is forced outwardly thereby and penetrates the 
warp threads of the outer sheet 3b of the shed. 
A stationary ring 65 having teeth 65 on its 
inner surface is mounted outside the shed in 
such position that, when the nose 7« of the 
frame of the shuttle assembly is forced out- 
wardly as described, the nose engages one of the 
teeth on the ring. The shuttle assembly is there- 
by arrested and, as the carrier continues to 
more, the assembly is dislodged from the carrier. 
As soon as the shuttle moves away from rollers 
48, shaft 2 is free to be swung by its spring 
3 and this results in the stopping of the loom 
and the braking of the moving parts thereof, as 
previously explained. 
The shutt!e assembly, shown in Figs. V and 3, 
comprises a shuttle 86, which includes a body 
87, which bas the normal external shape of a 
surface of revolution and is fllustrated as being 
generally cylindrical in form. The body has 
a central zone of magnetic materiai and prefer- 
ably is ruade throughout of such materiai and 
has a central zone 67« of increased wall thick 
ness. The lower end of the body is closed by a 
plate 8, formed with a central opening, in which 
is seated a flanged bushing 89 of non-metal!ic 
materiai, such as impregnated fibrous material. 
A tubular spindle 7 extends upwardly from th 
closure within and coaxially of the body, the 
tubular portion of the bushing extending through 
the closure plate and into the spindle. The 
closure plate is formed with a circular row of 
openings 7. The op of the body is closed by 
a cap 72, which may be frusto-conical form and 
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is constructed fo telescope into the open end of 
the body. The cap has openings 73 in ifs in- 
clined surface, which lie outwardly from the 
axis of the body a greater distance than the 
5 openings 7. The cap is formed with a hollow 
boss 74, which is encircled by a flanged bushing 
7 of non-metallic materiai and is held in place 
by a turned-over bead at the outer end of neck 
74. The bushing is formed with a flange at its 
10 lower end, which may be seated in a depression 
in the top of the cap around neck 74 and prefer- 
ably bas a conical upper bearing surface. 
The frame of the shuttle assembly, shown in 
Figs. 7 and 8, includes a base 78, which may be 
15 of sheet metal of channel section and is provided 
adjacent one end with a pi'vot pin 77 rising from 
a fiat disc on top of the base and receivable into 
the bushing 8 at the lower end of the shuttle. 
At its other end, the base carries a thin vertical 
20 plate 77', to which is pivotaily attached an ele- 
ment 78 extending upwardly and rearwardly to 
overlie the top of the shuttle. The element 
carries a trolley 7 extending upwardly and 
rearwardly therefrom and provided a its free 
25 end with a weft thread guide 80. The free end 
of element 78 lies parallel to the base and has a 
central opening containing a bearing bushing 8|, 
into which the neck 74 of the shut_tle with ifs 
bushing 7 may be received. The base 6 and 
30 element 78 are connected by releasable means, 
which are illustrated as including a wïre 82 at- 
tached to the upper end of element 7 and ter- 
minating in a loop 83. The base 76 of the çrame 
carries a wire loop 84 interconnected with loop 
35 8, loop 84 being formed with portions 84, 
of different height. Wire 82 is formed with a 
kink 82«, so that its length may be increased 
by the flattening of the kink. When loop 83 
of wire 82 is engaged with the lower part 8« of 
40 loop 84, the base and e!ement 0 are he!d in 
engagement with the ends of the .shuttle. When 
wire 82 is swung to bring its loop $3 within the 
higher portion 84b of loop 84, the base and ele- 
ment may be swung apart on their pivotai con- 
45. nection, so that the shuttle may be readily re- 
moved from the frame. 
The weft thread 83 issuing from the shuttie 
through the opening in the hollow neck @ psses 
through tensioning means 86 of conventionaI 
construction mounted on the tou of el.emenç . 
50 The shuttle assembly shown in Figs. 7 and 8 
is intended tobe supported in its movement along 
its circular path on the.reed  of the loom and, 
to facilitate the movement of the assemb]y along 
the reed, the base 76 of the frame may be pro- 
55 vided with a follet 87, which is mounted on a 
horizontal pivot 88 lying transverse to the base 
and in the axis of rotation of the shuttle in the 
frame. In an alternative construction, the base 
60 is provided with a shoe in the form of a fiat disc 
89 of non-metallic material, such as impregnated 
fabric. The disc may be mounted on base 78 by 
a 'ball and socket connection lying in the axis of 
rotation of the shuttle or on a horizontal pin 
65 which extends transverse to the base and lies in 
the axis of shuttle rotation. 
The shuttle assembly shown in Figs. 7 and 
is moved about the axis of the loom in the saine 
manner as the assembly shown in Fig. 1, that is, 
70 the assembly is held by magnetic attraction with 
the shuttle engaging the rollers 48 at the outer 
end of the carrier. The frame leads the shuttle 
in the movement of the assembly and the plate 
77' forms a nose which, upon encountering an ob- 
75 struction in the shed, is forced outwardly between 
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t.h.e thead s of the. 0ut.er shee ç of tle shed int0 
engagement with th e tee_t h of_ stëP çing 0 | As 
the assembly is moved atong with thë carrim', 
thé shuttle rotl s on ifs longitudinal axis and the 
disposition of the openings 7! and 73 is such 
that, in the rotationof the shuttte, a current Of 
air is caused to pass through the shuttte by 
centrifUgal action. The air current tends fo keep 
the interior of the shuttte free from lint, which 
otherwise might be carried into the ctoth with 
the weft thread. 
I ctaim: 
1. In a circular oo m, in which warp threads 
are seParated into spaced sheets fo forma shed, 
the cornbination of a carrier movable in a path 
about the axis of the t00m, a shuttle movabte 
through the sheï an d ruade st teast in part of 
magnetic materiat, the externl ShaP e of the 
shuttte bemg that of a surface of revoluti0n, rotl- 
ets rottabty mounted on the carrier, an electro- 
magnet mounted on th ca.rrier an d operabte fo 
attract the shuttle against the r01ters with 0n, e 
sheet of the shed therebetween, the surface of 
revotution of the shutt!e being rotatabte .... in de- 
vetopment on the said sheet and ro!ters with 
the axis of the shuttle extending tpward the fetl 
of the fabric in the saine general direction as 
the warp threads in the shed, whereby the shut- 
tle rolls on the said sheet and on the ro!!ers as 
the shuttle rotates on its axis and with the car- 
rier, and means for moving the carrier along 
said path. 
2. in a circular loom, in which warp threads 
are sepaiated into spaced sheets to forma shed, 
the cornbination of a carrier movabte in a path 
about the axis of the loom, a shuttle movable 
through the shed and ruade af teast in part of 
magnetic material, the external shape of the shut- 
tle being that of a surface of revotution, an etec- 
tromagnet mounted on the carrier, and operabte 
to attract the shuttle, rotlers rotatably supported 
on the carrier against which the shuttte is held 
by the electromagnet, the stu'face of revolution 
of the shutte being rotatabte in development on 
the rollers with the axis of the shuttte extend- 
ing toward the fett of the fabricin the same gen- 
eral direction as the warp threads in the shed, 
the threads in one sheet of the shed passing be- 
tween the surface of revotution of the shuttte 
and the rotters as the shuttte is rotated on ifs axis 
with the carrier, means for moving the carrier 
along said path, and means for rotating af least 
one of the rolters and thereby aiding the shùttte 
fo toit on ifs axis. 
3. in a circular toom, in which warp threads 
are separated into spaced sheets fo forma shed, 
the cornbination of a carrier movabte in a path 
about the axis of the loom, a shuttte movabte 
through the shed and ruade af les,st in part of 
magnetic materiat, the externat shape of the shut- 
tle being that of a surface of revolution and the 
shuttle having spaced peripherat shoutders be- 
tween ifs ends, an etectromagnet mounted on 
the carrier and operable to attract the shuttte, 
rotlers rotatabty supported on the carrier against 
which the shuttte is hetd by the etectromagnet, 
the surface of revotution of the shuttte being 
rotatable in devetopment on the rollers with the 
axis of the shuttte extending toward the fetl of 
the fabric in the same general direction as the 
warp threads in the shed, the rotters cooperat- 
ing with the shoutders on the shuttte to limit 
axial movement of the latter, the threads in one 
sheet of the shed passing between the surface 
of revotution of the shuttle and the rotlers as 

the S!utte is. rqtted op its axis with th.e car 
rie!', means for movng the carrier a!ong saïd 
pat h, and means for rotating at teast one of the 
rotters and tlereby aiding the shuttte to toit on 
5 its axis. 
4. In a circular toom, in which warp threads 
are separated into spaced sheets to forma shed, 
the çombinati0n of a carrier movabte in a path 
about the axis of the toom, a shuttle movabte 
10 through the shed and ruade at least in part of 
magneti c materiat, the shuttte cornprising a hol- 
10w body containing means for the support of a 
weft thread packag e and having an externat 
shape Which is that of the surface of revolution 
15 and a cap having an opening for the passagë 
of weft thread therethrough, an electromagnet 
mounted on the carrier and operabte to attract 
the shuttte, retiens r0tatbly supported on the 
carrier against which the shuttle is held by the 
20 electromagnet, the surface of revotution of the 
shuttle being rotatabte in devetopment on he 
rotters with the axis of the shutttë extending 
t0wal'd the felt of the fabric in the same geneat 
directièn as the wal'p threads in the shed, the 
25 threads, in one shee dr the shed Passing bewêen 
the surface of revotution of the shuttle and t]e 
rolters as the shuttle rotated on its a:<is with 
the carrier, means for moving the carrier atong 
said path, and means for rotating at leas 0ne 
30 of the rollers and thereby aiding the stïuttle- o 
roll on ifs axis. 
5. In a circutar oom, in which the warp threads 
are separated into spaced sheës t0 fol'm a shed 
the combination of a shuttte movab!e through the 
35 shed and ruade gt teast ïn part of ragnCiC mC 
terial, the externat shape Of the shuttte being 
that of a surface of revotution, a Carrier movabte 
in a path about the axis of the loom, an etecro- 
magnet on the carrier operable fo attract the 
4o shuttte, means for rotating the carrier, and 
means on the carrier, against which the shuttte 
is hetd by the etectromagnet with one sheet of the 
shed therebètween and With the axis of the shut- 
tle extending toward the felt of the fabric in 
45 the saine generat direction as the warp threads 
on the shed, whereby the shuttle rotls on said 
sheet and on said means as the shuttte rotates on 
ifs xis and with the carrier, aid means engaging 
the shuttte on opposte sides of a plane passing 
50 througl the axes of the shuttle and loom. 
6. In a circutar lo0mi in which the warp threads 
are separated into spaced sheets to forma shed, 
the combination of a shuttle movabte through the 
shed and ruade af least in part of magnetic ma- 
teriat, the external shape of the shuttle being 
 that  of a surface of revotution, a carrier mov- 
able in a path about the axis of the loom, an etec- 
tromagnet on the carrier operab!e fo attract the 
shuttler, means for rotating the carrier, and a 
60 pluratity of pairs Of rollers mounted on the car- 
rier, against which the shuttle is hetd by 
the etectromagnet with one sheet of the shed 
therebetween and with the axis of the shuttle 
extending toward the felt of the fabric in the 
65 saine generat direction as the wrap threads in 
the shed, the axes of the rotlers being parallel fo 
the axis of the shutte, whereby the shuttle rolts 
on said sheet and on said means as the shuttle 
rotates on ifs axis and with the carrier. 
70 7. in a circutar loom, in which the warp 
threads are separated into spaced sheets to form 
a shed, the combination of a shuttle movable 
through the shed and ruade at teast in part of 
magnetic materiat, he external shape of the 
75 shuttle being that of a surface of revoution, a 
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carrier movable in a path about the axis of the 
loom, an electromagnet on the carrier operable 
to attract the shuttle, means_ for rotating the 
carrier, mëans on the carrier, against which the 
shuttle is held by the electromagnet with the axis 
of the shuttle extending toward the fell of the 
fabric in the saine general direction as the warp 
threads in the shed, and aframe mounted on 
the shuttle to pivot on the axis thereof, the 
frame having a nose extending forwardly from 
the shuttle at the end thereof remote from the 
fell and also having a trailing portion ai the 
other end of the shuttle provided with a guide 
for weft thread leaving the shuttle. 
8. In a circular loom, in which the warp 
threads are separated into spaced sheets to form 
a shed and the woven fabric is held in cylindrical 
form, the combination of a shaft mounted co- 
axially of the fabric cylinder, a carrier mounted 
on the shaft fo rotate therewith, an electro- 
magnet mounted on the carrier outwardly from 
the shaft, a plurality of rollers on the carrier 
engaging the warp threads of the inner sheet of 
the shed, a shuttle marie ai least in part of mag- 
netic material and lying within the shed and held 
against the rollers by the pull of the electro- 
magnet, the shuttle being of the external shape 
of a surface of revolution and being held with 
its axis extending parallel fo the axis of the shaft, 
and means for rotating at least one of the roll- 
ets and thereby rotating the shuttle to cause it 
to roll on its axis over the warp threads of the 
inner sheet of the shed. 
9. In a circular loo.m, in which the warp threads 
are separated into spaced sheets to forma shed 
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and the woven fabric is held in cylindrical form, 
the combination of a shaft mounted coaxially of 
the fabric cylinder, a carrier mounted on the 
shaft to rotate therewith, an electromagnet 
5 mounted on the carrier outwardly from the shaft, 
a pair of spindles mounted for rotation on the 
carrier adjacent the warP threads of the inner 
sheet of the shed with their axes parallel fo the 
axis of the shaft, upper and lower rollers mourir- 
10 ed on each spindle, and a shuttle ruade at least 
in part of magnetic material and lying within 
the shed and held against the rollers by the pull 
of the electromagnet, the shuttle being of the 
external shape of a surface of revolution and held 
15 with its axis parallel to the axis of the shaft. 
VICTOR MARIE JOSEPH ANCET. 
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